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ABSTRACT : 

-il 

PROBLEM TO BE SOLVED: To prevent the diminution of fully solid phase 
shell of a strip caused by reheating of non-solidified part. 

SOLUTION: The twin roll type continuous casting equipment is provided 
with one pair of cooling rolls la, lb for continuously casting the strip 
8, nozzles 24a, 24b for injecting cooling gas 8 from just below the 
cooling rolls la, lb toward the strip 8 positioned near the roll nip of 
the cooling rolls la, lb, cooling panels 25a, 25b for radiation-cooling 
the strip 8 just below the nozzles 24a, 24b and plural pairs of middle- 
low crown state cooling pinch rolls 26a, 2 6b, 2 7a, 27b, 2 8a, 28b ju. 
interposing the strip 8 at the lower part of the cooling panels 25a, 25b. ;;:t| 
The strip 8 positioned near the roll nip of the cooling rolls la, lb is 
cooled to restrain the breakage of the strip 8 and the end part cracking 
of the strip 8. 
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[IBS] ^mimcrm^z^Bttzx h y 

»-*la, 1 bfc. &#Jo-/H a, 1 b(7)ttT 
HJ&SlD-A'la, 1 bcOP-^x-yrftiSiCfiig^ 
h »J »/r8^faoT&aJ#X£lg8«-£yX^2 4 
a, 24bfc. 7X/P24a, 24 bcOSTFfcfcVvcX 
h 'J y 7-8 2:«8t&ilhr&&Sl/N-*A'2 5a. 25b 
k.)fta/^2 5a, 2 5bOT^TCXhy 

s^gat^tpfi^ yue^otryf-o-^2 

6a. 26b, 27a, 27b, 28a, 28bfc£fl| 
a, lbOD-zW-^TftiefcaaL 
•O^Xh'J >y7-8£&2PU Xhy^TStORBr^X 
h y yT80Jg3?mH$:fll±-f S. 



6 16o{16b) 




(2 

1 

frtiWf-u-frt T-<vfflcox h y •y~r<vmmi&£w. 

-;K7)irF*^^ffln-/^o-yP- -y Tf+jgfcftaf- 

ear^x h y «y r«offiHH^i»i-oT^a^x^ia«L 
atesa Ltzmm i t:£«co«n-^^i^aBtg 20 

aJ/^KDT*tfcV^TX h »J y7V)HBffiWSa**<0 

«2fc:£a^5Rn-^saiBUiiSfi|. 
[§»£S4] -Mcr)SXfU<n*ti?tl$:^ #Slo-/P 30 

6X h 'J •yT^fl-?T#»#X£lMf-r£<2g£ X h »J 

warfctswcx h y yr^stt^afrsfistx h y 
ft&x oizm&ttimm2xiimm3tzm<r>Mo 

5\ ftW^fUOTIrizii^XAhV yTtz^lfcth®. 

is***® tm i. o tzm&Ltzmm s c^«so- 
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2 

7*A»4>X h »J -/7tSBi*l6lfc:|6loT»2 0 0 mmgjgco 

i\j)-^zmk<mxi-)v^mmm. 

[0001 ] 
[0002] 

[!a»coa«] mk. mmm^^M&immizm 

[ 0 0 0 3 ] 03^1^3 - 3 3 0 5 3^&$8£B» 

a) $*?-i>«o-e&s. 

[0004] la, 1 b»i-*t<7>&iJJn-;P (*&o- 

CWCi^J: o lz&M$tiX^Z, . 
[0005] teSto-A- la, 1 bcO-38ffiJttf 

[0006] 2i±LtiLmi-\>^ -cfco. 

K±Sffllf- J r>-^*2{i. ro£<0^»o-;n a, 1 bS- 
[0 007] ^<o±Sffl!f-^y^'2<o0rSij0rWi. U 

(s^r) Mmzti&mm4timvt>tLX^ 

[0008] 5li^yx^ -y^A-C*0. m^yf-Cy 
yi5«^aiD-;Ha, lbk^Hffifcfcl«J:-,T 

ZimZXdtz^ ±&mi-vy'*2cr)f*i&iz&M:2tiX 

[0009] ^yf^yiSOi, ±aaif-vy^2 

STF$-frS^fcfc:J;0^»o-yHa, lbfc->MFflS 

tiz^xmtti&zmizmm&Mts* o 6 

fctfJBT. S3ttJV^*lltfiar2»J&aD-;H a 

.tnwofc, 4)t. H3tc:fc^T*ffltear-&^iaj 

n-;p 1 b ^RI^IhJ 0 tcR^tcEHBS-fri b . ?#ao 
— JH a . lb I. ^S*%SJo 1 a . 

1 b<7)o-;^^ y 7tzfSttzim<r>x h V 778 (& 
R^fw) fc«»^ilT}$aD-;H a, 1 bOT^T^ 

^x&mt)izm t )tii2ii&xotz%~>x^h. 
[ooio] iox b y •/ t-8 ^a^amj-r sjt* 

(C. ±55fflf-vWs*2<7)lSa5fcliigo*5S{t^Tti 

^tmhXoiz^x^h. 

[ooii] 10a, io h\t-na>;X)vm (±Mif 



3 

Xxrv-&) ThO. -3fcr<oyX/H? 1 0 all. #SJ 

fc. m^<DyXjumi Obli.. a, 1 b*» 

^DajStU* h »J •yT8<Dtefflffltcfa->T«&*¥fc: 

y^^rt&icsgsn-a v& . 

[0012J 11a, 11 bli— *tOfc>?-o-/P (XT 
>f Ko-;P) T*9. yf-D-A'l la, lib 
11. *¥fc:fl^&*Po-/H a. 1 bl 02Ui5S^SX 

[001311 2iiTtfBH-*>rt («mffi*«3§) T 
trraMH-*5"<l 211. 5fet3*^±Sai^ 
y^^^Tafca^OB-oeyf-o-zn l a, lib 

[0014] tsh^ w< 1 2 omzmui. mr 
<asw) K&gstittftsip 1 4 ttm.»t>tix^ 

[00 1 5] TSMf-vW'U 2«0Hiatt:«. 

[0016] 15a, 15 bli— #<oy X/MB¥ <TSS# 
T'J>>). -*<oyX;MSl 5ail ±s£ 
fflf-* WN*2*^jSa5$^&^ b 'J y7-80Haffitcr6j 
oT#»#xfcLT*?g^x£ie»L#£ldlc. T 

tVStl 5bli. ±Sffl^yA2*>£i*aj$*U.XMJ 
»/X8<DflMfcffloT&iP#Xi: Lx^mjfxzm 
»Ui3>J:dfc. TfflH-*>rtl 2^rta5tSM^ 
TW&. 

[0017] @3 iz^Kv-frmmm&smtts^ 

Til. Xh'J-yT8<7)«Ji(C5fe4*>. ^m»9izX*)± 

2<n^\uA\iz.im^tix^hM^yy (Wfrt?) 
tTVim^yrti 2ff)®3\n i 4iz&mztix^zM 

2^>i*ia5co<jd*n r 8ai^yAi 2<orts«tot«ko 

«v ^SS^M-ri. J: 3 tcHf-v >A 2 . 12 OrtSS- 
&ELt:oi.. ±caS^yA2<^«tt#x«*&P3 

jun r aaw--r>Ai 2<o*«tt#;*«i&pi 3*^pi 

ftyA'2, i2<oftfflzTm>#x£im-flzt 
fcl 1 ). 12 OrtSS£iliHb#X3IHSi 

[0018]^ffi9p-^la, lbOSTjgHL 
fc&KSr&ajIo-A' 1 a , 1 b »D-;l,^ TfcrjBt 
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>t«ff£>X f V y 7-8 fcj£Jift-&|g!ICli. gPBf 9 

±£»H$LT. XhV yr8tf±m#h*>'<2* TS[ 
fflW-* 1 2 Sr&TgMJI-a^ii&McSasSitS 1 
dtc-TSfcttt. ±Sffl^A-yA'2fc:rta5fc:fcvvC. 
/XVUffifl 0 a . 1 0 bfrl>X h 'J »/7 , 8?)fflIffi'\# 

y/<l 2tf>F*i3fci>Vvt. yx>gf 1 5 a, 15 b*>£> 
X V y v7-8(0Slfflffi^ai^fc LT^'J <VJ»tiXt: 
10 ng#U XHJ yT8<9&S3]£0oTH6., 

[ 0 0 1 9 ] B4&tf05Jit£§?l¥5 - 2 7 7 6 5 4^ 

sisaigSiiiSB) £*-fk<9-c&9. m#m3twH 

0^£ttL£^llHH&£3lLT^£. 
[0020] 16a. 1 6 bliHtfOlM 

P*l 6 all. #»o-/l, («j§o-;P) 1 

a, ibff)-^mimmkthXoizsm^ti. t*. 

ttfiWhf m 1 6 b 11. #jJln-/P 1 a , 1 b <7>ffeSg 
20 a, lbtt-fW16a, 1 6 bttZX-oXMitlZ 

[0021] 17a, 1 7 b«i*ftmHig(C*#2r5£ 

0 . K . y y#->Bft%lu-7 1 7 all, 

a, lb*^3i0aj§itSXh'J.yr8<^)-HHBpO|^ 

SSit. flfcfiW H y 17b 
30 II. ffi*<7)^j3]o-;H bOT*fc:*JV^t:. J^»o-yP 
la. lba^&OJiiSft&XMJ-yT- 8<0 

[0022] m4wm5izittMa-fugmmmm 

^BJrJ^an-^ 1 a , l b<7)o-;^^ y Tizf&tfz 

imcr>xhv~/78izjmthmizi^ ?&ao-;n 

a. lb*^iSOUi^itSXMI yT8«7)-fflffi«0^ 
astr^LT -*c0K-y 1 7 a<0S£ 

40 ;M3-5&£ffig3tt£-£6fcfckfc. XhU-yT80ffi 
fflBS<7)^a5lC*f LTflfe^O H y ^-y^^»D-7 
17b</)l£^o-7a5i£-Ci)TOcSe$-li-T. Xb'J 

v78<m&&i-mm.vimm»i>mBftz)$jjii^ 

xhV v78<?)i%8fflti*x h 'J v78<rmm*mi L 
[00233 

[i^jiimLidfc-rsps] La>L£#£>. 03 ic 

a . 1 b<r>x Y v -/rsa^riSiTSIBtTSH^-r 
50 1 2<7)rt3coeyf-o-;H la, 1 lbcOXMJ-yT 



(4 

5 

aSl*|6j±Sait *> A#Xfc«t OX h y -/ T8 
$-?&arri»}Ro-;l^^J^fii. &l>^i. 04R 
t/05fcjjcf J:?^ &SID-/U1 a, lbCDXh'J-y 

17a. 1 7b<r)fckv-7&£ZhV >y78<OPlfflffl 

oeiii&fcs^om^&s-eTx h y «,7%<rmm 

i b <mmmtf&hm&?h u->v- y rieercx h y 
^rs<nm^xv')^s<nimsmxim^fh^b io 

[0024] -f^T. H6t^-J:5t:. «JP2mnu 
gJ£^6 0m/'#fcV>5SBa^£fcVvC &»n- 

Ma, 1 h<OU-)V-v7frh<Wm\Zl$thX V V 

or. 500T\ soot:, iooox:. i200*co 

Zh.?tHzm%.LXW&LtitZ?>. #2pD-/H a. 
1 bc?)a-jU-v7-frL>¥)8 0 OmmlilrtcOKHtCfctt 

jg#Bv^fc'x h y 78<Qftmco*m!mft<7>mmz 20 

[0025] *mHt±MLtzm® £.m*T%Ltzi>V> 
[0026] 

t,z*mi<m$m 1 izmmcr)Ma->i>3.gm$mmmz 30 
ey^o-^Tf^wx h y '/Tcv&wmtem oh 

-*«/X/|.£^yv\^rt3K;:ESU flfctftfWS 

fi-r&x h y -/r<7)flaijii^(«no-c}$si*'xi&is«L^ 

6J:3fc:. <tetr<oyX;P5rf-v>y<<7)rta»ciEStTV^ 

[00273 *?mnmm. 2 (cskosd-;^^ 

Jni.. — *oyX;K7)jarfc:tJV^TXMJ -yr^— fflffi 

awcsb l . m%<o; xivamr^^xx k y 
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[0028] *mi<r>rnm3\zw&om3->VTi&m 
<?>Kv->\s$&^mi£ffiomf&.izzti?tix h y 77 

/I'fcJii*.. — ^r<o^Sly^;KOT^rfc:ii^Tx h y yT 
SL^^iia-^fcfrto^ai/N-^/KOT^rtfcv^Tx h y 

[ 0 0 2 9 ] . xmxomstm £Wbl<?wxi-iv 
^rivtpizmL^M^-ti^mm^mizmh-n 

'q—awu—iv— -/ TW&^M^h x h y 7rM»io 
T#iP#X {Sffii: X h y -/T^iig?!*^ 

&mv-fre>m^&r-t&mk&mnx7y >y v i« 

[0030] *»>B^iS««5fc:g«^}«n-;l^^ 
i«filT'{±. *f£HHcoif*52XJilf*Ji3tcEK<0 

mi->i^wmm.ffiiiz&Hh-n<7x§w^)v<nz 
ti?ti*. j xivcnwrFiiz&ux x h y -/ 7 zmMftft 
-rseat x h y -/ rcoaassai&^t^aio-^fa^ 

^»trFT*^l^g<OXT7 >y ^AC^SJgft/jrV^fi 

[0031] *%BBc7)iS*«6tiB«^o-;l^a^ 
»^SfiaT-{±. *l«S<^S*«3(cSm<7)3Ro-yl^i 

it^. ^jJi^'^K^T^fcifcv^Txhy yrcag-rs 

est x h y -/rtoiij&g^K^aiD-^^* 1 ^ 

T^I»}Sit^7)X7-7 y ^A<Ol^if^S<t^V%fiS t 
[0032] Sgfc. *5lffl^a*3B7fc|^^a-/|, 

£oyxM)ffifM . x h y -y rtsttij^a^xo 
Tm®mffmxi-)Vo>x}--)v- y r*^x h y -y Tts 

®*(6lt|6l-5T^ 2 0 0mmgJgiDKfflfc3r& J: 9 fcffl 
[0033] *^8c7)TOR 1 *^H^B7 iZtmcOM 
(O-C-fl-etLlTtcfitSi-^yX^A^. ^»n-;N0D 

-)u=.y7ftmzimts>z h y yr^oT^ai^x 

Sr««L. *m®ft0>mklzimLt:AhOv7<V?Z 
£ffiSi'x.)l'mcom>t:ffi±VXXh y -yr<7)KffiSrni 

[0034] *^<7)fS:£Jg2Rt^cjg3 , |gSc«5 
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ffli'x/l^iS^smitLTXh y -yTOKBteJ: 9® 
[0035] *?&iPiOftM3&tffi!£JS6 lZ§m<7>M 
»tyfo-;K:J: 9x h 'J -7T<0iii&&£&a)L-t. 

x h y v T(o?3%m.m±-? & . 

[0036] *»«B<0it*«4t:S«O3«D-;l^^ 

[0037] *^BB<oii|^55t:£«<D«D-;l^^i 
#»o-/U0ia&> £>s5Tf S X7y -/ ^ .*<9?gH&gtf> 

[0038] *^BB<0ll*Jl6fcEK<0^o-;^^ 
}$aJo-;^S*^srF-r&«i^S<OXT7 

[0039] #&BB<Of939B 7 IzmSLCOMo-ZUftm 

mmffiiza^xit. &sjo-;uDo-;i^yT*^x 

V 'J x TSSiJr[6lfc|6l-5T|5;2 0 OmrnggtOKBtft 

B-r&xhy-yTfc. -Jtcoyx^iOJ&SJ^'x^isw 
u *s@a55)-<7)gi»tiBBLfcxhy -yr^^Bffi 

^x;l/^«^5rR&ihLTX h y y7V>B»r£8eifc«i 
[0040] 

[0041101 Ji*l6W^}Ru-;^^aJSSiS<D 

t P3-<08r*r£f+ Lfc«#ttFMIl** I/O . 
[0 04 2] 18 a, 18b(i— tt<Dhr>^-o— >l>Ti> 
0 „ aeyf-o-/l^ 18a, 1 8 btt. *TCB.'?ttMI 
D-Ha, 1 bJO&aiSftSXhy 978*±T* 
L#£ J: 3 £ . &*Pn-;P 1 aiCOT^ffy-iSHzS. 

[0043] 19ttfirV/*Cfc9. l 9 

Ji. &SJO-/I/ 1 a , 1 ba^try^o-zP 18a, 1 
8 b £ T^OX h y y ? 8 O^i&gffi 5: JX 0 Htr «t d 
fc»j£S*lO>6. 

[0044] z.*>++y*n 9<m%mm&t. mi-* 

[0 04 5] 2 2a, 2 2 b ttzs-^ttTh 0 . Si" 
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-)Vmt22a.. 2 2bli, )^lD-;Ha, 1 b<0*1- 

-;Ha, lbtm^£«&fc:§£*3:fVO^. 
[00463 23a, 2 3bltis-timtT$>*) . KS^ 
-;l^lH2 3a, 23bli N t>-fQ-;H8a, 18 
b<^m#fc»&t::&*rt&J:ofc. f^yA'i9« 
Vfy^O-yH8a, 18bfc*ft»m,38g|5fc:§£S£fi 
0*&. 

[0 04 7] Cft^><7)^-;Ua«2 2a, 22b, 23 
10 a. 2 3bfctt» 5t'y yx^-;l^^<7>£glgil8fc: 

[0048] 24a, 24h\i—ft<r>JXiVX'h t ). — 
3fiTtf)/X^24aiJ. -*<7«$jJIO-;H atOlT*^ 
&ain-;P 1 a . 1 b <Dn-;l^ .y 7fti££iamt$> X 

h*J •yT8ff)-mS^fii'yXiim/fX (^SftXfX) £ 

Ta^&ain-^ l a , l b<oo-;P- »/ TftiSKftg 
-rsxhy /7-8oifefflffi^rpio-c}&»^x (;RStt# 
20 x) itmtnhXoiz. ^yAi9cort^fcsa$ 

[0049] Cl<7)/X/P24a, 2 4 b<7)X h »J -/T8 

«7)Mfflniit:^s^a^x(7)«w®H (««^aKH) 

Ji. J^SIo-^ 1 a , 1 h<F><a-)V-"/7ti>t>X V V -/ 

TmrtmTftmzft^xmoommimcDfmt* 

iX^h. 

[0050] St. yX;k24a, 24 b«. gSftEB' 

yy*\ x7ya-^^7batx^-/h^<o^«^s 

(B^ti-f) tckO. #»o-;H a, 1 b^HTfcfc 
30 v^T^o-yH a, 1 b<r)n-)l>-»/7ftmiz®Mt 
hX Y y T8^JJl#X£lg|t-r6tiSi X h y y 7 

8<ommmim^mo-/u 1 a , 1 b <os*^arF^- 

[0051 ] JJE^)>'X^2 4a, 24b<0^itfrl6j 
(i. xhy-/T8t*tLTi^S8ES:-r&J:3^»a. }& 
»o-;k 1 a . 1 b did «^». 

40 [0052] i/c. y X^2 4 a , 24 b<7)^miZli. 

mgm&t£tov&mm£m?)X77 «y /a«^j> 
mtt^txoic^x^t. 

[0053] 2 5a, 2 5 b|±*&^D-*r?)#iP^ 
^T&O. — *<0?$BJ/n-^2 5 att. -^yX/P 
24 aOlTiCfcVvtXh ij y7-8^-fflffi3^f>««Jfe 

fc. ffi*w&iJi/^;P2 5b«. ffcfir<oyxn'24b<D 
50 BTtctJV^TX h y y 78 ZmmfrhWMftWLfth 
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[0 0 54] Zff»mm->U25!i, 25hff)XV*)'/ 
fJ. ±S.(T>JX)V2 4 a, 24 bfci 6W#SJ«B<7) 

xh'j -/TimfrflTSassga^x h y -v-rmrKfaT 

ot. »IP/<**2 5 a. 2 5 bfc:J:l,««^aiKffl«0 

* h y -y TmiriiiiTSfflRga. #»o-^ i a , i b 

#8 0 0 mmfcftgl/O v& C . 
[0 0 5 5J3SKU #JHK*/P2 5a, 25bli. «flc 

a (0*^) CJtO, SXt\,24a, 24b<7)ETfc 
fc Wt X h 'J >y 7 8 frUSf&ifrrSttSfc Xh'Jy 78 

[0056] ±M<7)ftifl>HlV25a, 25b<D#Itfr 

&m->i> la, i bnmmtzm «t o t&m. m 

[00571 26a, 26b, 27a. 27b, 28 

a, 2 8b«*^^<D3Jt^aitf^f-o-^Tt> 
0. K#«K>?-n-/P2 6a, 26b, 27a, 27 

b. 2 8a, 2 8b«, Ztl?tm*m£*)i>*^1t 
<rte 5 tf/hgfc & & J; d £4>ffi? 7 *j vWzm&tlX 

[0 0 58] 3*ttfW$SJt:y^n-/P2 6a. 2 6b, 
27a, 27b, 28a, 2 8b(T>o*>(0-1j<^taK 
yf-o-;P2 6a, 2 7a, 28all — JjCVfttiU^ 
>U2 5 aCDT^fcfcWC. XbO v78<D— WffiOSfti 
SWciiigLIIS J 9e>rt3Hcffig£*U 
ifc, <fcfr<0&3Jlt:y^D- / V2 6b, 2 7b, 2 8b 

ti. tt2tt>&*I/'C**2 5 bWTSfciHvCXh y 77 
8<7)fl!!«BD<7)W»a5fc3«L#SJ:3Ccf-+y/N'l 9<D 

[0059] ^*t^»-*^fiie>'^D-;P2 6 a . 2 
7a, 2 8atffi*<0^atry^-O-^2 6b. 2 7 
b, 28bbiXbV y78£ftLX%&ffiiZ-£hfz 
J6fc. 7-*»<l 9tf>rtS5fc*i. S£«cflE^y>^2 9 
a, 29b, 30a, 30b, 31a, 3 1 bV^MZ 
tlXH*). S£*ffi^y^29a, 29b, 30a, 3 
Ob, 3 1a, 3 1 b(0^-/ KfflcJttgfc:Sa*E£tt-5. 
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